We hâve detected OH maser radiation from the cornet Giacobini-Zinner using the Parkes radio télescope. The émission was detected in two transitions of the ground state of OH, at an intensity consistent with the predicted OH molecular production rate. We also searched unsuccessfully for OH émission from cornet Halley, from which we are able to place a significant upper limit on the intensity of OH émission.
Introduction
OH maser radiation from a cornet was first detected in 1973 from Cornet Kohoutek (Biraud et al. 1974; Turner 1974) . Since that time, cometary maser radiation has been observed a number of times (see e.g. Snyder, 1982 , for a review). The observed properties of this radiation are in rough agreement with the pumping model described by Biraud et al. In + state, whence the molécules return to the ground state via radiative transitions. The detailed distribution of the molécules within the sub-levels of the ground state are therefore sensitive to the apparent wavelengths of the ultraviolet Fraunhofer lines, and thus dépend critically on the heliocentric velocity of the cornet. As a resuit the intensity and even the sign (i.e. émission or absorption) of the maser line fluctuâtes rapidly with time. Despite the rough agreement between theory and observation, the predicted flux density of any particular cornet is still subject to large uncertainties, principally because of the uncertainty partly caused by random fluctuations in gas production rate from the nucleus. Ail cornets are subject to the phenomenon. Our lack of knowledge of the dependence of production rate on heliocentric distance is another cause of uncertainty.
The observations described hère were made as part of a concerted international effort organized by the International Halley Watch (IHW), and were timed to coïncide, as closely as possible, with the encounter with the cornet by the spacecraft International Cometary Explorer (ICE). The observations had the foliowing aims:
(1) to measure the OH flux density so that it might be compared with the predicted value, and thus lead to a better estimate of the dependence of the gas production rate on heliocentric distance; (2) to provide a measurement of gas production rate which could be compared with the data from the ICE spacecraft; (3) to act as a trial run for our proposed observations of Halley in December 1985 to May 1986, so that any potential problems in equipment or software might be rectified in advance.
Observations
The observations were made at a frequency of 1666 MHz during the mornings (UT 2000-2200) of 11-12 September 1985, using the Parkes 64-m télescope. The position of the télescope was determined by an ephemeris generator program which used the osculating éléments published by the IHW (Orbital Eléments #22).
Because an X-brand receiver (for use by ESA with the Giotto spacecraft) was installed at the centre of the prime focus position, the observations described hère were made with a new 18 cm receiver (Batchelor 1985) , mounted in the prime focal plane of the télescope but offset from the centre, giving a primary beam offset of about 1 °. Ambient température FET amplifiers were used to give two channels of linear polarization, each with a System température of -80 K. The two channels were converted to 30 MHz i.f. and then input to the Parkes 1024-channel digital correlator (Ables et al. 1975) , which was configured to give four separate 256-channel quadrants. Two quadrants, at a bandwidth of 0.2 MHz (on 11 September) or 0.5 MHz (on 12 September) were centred on the 1667 MHz transition in each of the two polarization channels. Another quadrant was centred at the 1665 MHz transition with the same bandwidth, and the remaining quadrant was centred at 1666 MHz with a bandwidth of 5 MHz. The filter passband
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responses were calibrated by alternating the 'signal' observations with 'référence' observations which were shifted in frequency by 0.08 MHz (on 11 September) or 0.16 MHz (on 12 September) Quotients were then taken of the signal and référence spectra so that a détection would appear in the quotient spectrum as a characteristic S-shape feature. Unfortunately, the detected line was too weak and too broad for the narrow-band spectra to yield useful information, and so the subséquent discussion is restricted to the 5 MHz spectra.
The data were processed by integrating ail the spectra for each morning and them folding (i.e. shifting and subtracting) the spectrum to superimpose the feature in the référence spectra on to the feature in the signal spectrum. In each case the frequency by which the référence spectrum was shifted was that used during the observations.
Results
The resulting spectrum of cornet Giacobini-Zinner is shown in Figure 1 . The two lines shown indicate the frequencies (relative to the cornet) of the two transitions (1665.401 and 1667.358 MHz) of OH. Although the detected lines are weak we are confident that they are not spurious, because
(1) they appear in the data from both days; (2) they apear in both the signal and référence observations, with the correct frequency shift between them; (3) the séparation between the two lines is exactly that of the two transitions of OH. Furthermore, we are confident that the détection is of the cornet, rather than of a background source, because the apparent position of the cornet changed by more than a beamwidth between the two observations. It is therefore unlikely that a background source could hâve been observed on both occasions. Our observations of Halley failed to detect the cornet, but the resulting r.m.s. noise level of 0.034 Jy allows us to place a limit on the OH émission from Halley which is just consistent with the predicted flux density of 0.05 Jy (Schloerb and Gérard 1985) .
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Discussion
The observed flux densities of cornet Giacobini-Zinner are 0.08 Jy (1667 MHz) and 0.06 Jy (1665 MHz). The line appears to be slightly resolved (at our resolution of 7 km s ~ ') and so any correction for spectral dilution is probably small. Assuming an OH coma diameter of 10 5 km, the geocentric distance of 0.47 A.U. implies an angular size of 5 arcmin. Resolution effects with the -13 arcmin beam of the 64-m télescope are therefore probably insignificant. This observed flux density is a factor of 10 less than that predicted on the basis of observations in August 1985 at Nancay (Gérard et al., private communication) , and indicates that the unexpectedly high molecular production rate implied by those observations has now ceased. This resuit thus emphasizes the difficulty of testing a cometary model. The intrinsic variability of cornets requires many observations to be made so that such large fluctuations may be averaged out.
